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Fut ure NASA space prograns are going to consist of many small and
i nexpensi ve spacecraft. The goal is to design and fly operationa
m ni ature spacecraft that range in size down to % kg in mass, 1
liter in volunme, and 5 watt power consunption that are autononous
and require mnimum ground support during its operation. Many
recent advances in technol ogies such as mcro-instruments, micro-
el ectronic mechani cal systens, smart act uat or s/ sensors,
mniaturized el ectronics provide the opportunities to achieve these
oal s. The traditional approach of independently designing,

abricating and assenbling the structure, thermal system cablin%,

interconnects, and environmental protection subsystem cannot be
utilized to integrate the spacecraft. In addition, the currently
approach is not scalable to future spacecraft needs. At least an
order of nagnitude inprovenent is required.

One proposed %fppoach IS to develop an integrated utility nodule.
Utl|lty is redefined to include electrical, power, |oad carrying
capability, geonmetry control, optics, and many other spacecraft
functions necessary to integrate the various subsystens. The
objective is to utilize the ideas of inte?rated circurty to devel op
mul ti purpose mniaturized utility nodules that are used as the
building blocks for many mniature spacecraft. Thus the
devel opment cost are anortized over many spacecraft applications
and are available “off-the-shelf” for rapid insertion into short
schedul e prograns. The utility nodule will then be integrated
t hrough appropriate interconnects with the other simlar nodules to
formthe spacecraft. Interconnects. are broadly defined as
nechanical , thermal, electrical , ana opti cal connections and
di stribution. The attached figure shows an exanpl e integrated
utility nodul e concept.

The paper will develop the initial rationale and the requirements
for the integrated utility nodule. The technol ogy challenges wl|
be identified and addressed. Recent appl icable technol ogy
devel opnents and new technol ogy required for achieving the desired
goal wll be described.

*send all communications to B, Wada.
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